in Fig. 8 of our paper, the calculated parti- 
cle mean velocities based on our model are 
equal to the fluid ones. As mentioned 
above, the perturbation parameter € of 
Davidson the McComb is smaller than 0.05 
in these regions. Hence the result that par- 
ticle mean velocity U, and fluid mean ve- 
locity U;are nearly equal in these regions is 
@also obtained by using the theory of David- 


son and McComb. As already mentioned, 
the lag between particle and fluid increase 
with the increasing frequency of fluid mo- 
tion due to particle inertia. Hence the re- 
sult that U, = U;and D, < Dyis reasonable. 
We have already pointed out in our paper 
(around Eq. (22)) that the experimental 
particle diffusivity in the region U, # U, 
cannot be obtained by using the Eulerian 


method based on experimental results of 
particle concentrations if we do not get par- 
ticle mean velocity. 

Literature cited is the same as the 
McComb and Davidson letter. 

SHINICHI YUU 

Kyushu Institute of Technology 

Tobata, Kitakyushu 804 
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Fibrous filter 
transient behavior, 450-451 
Filter 
fibrous, 443 
field signal, 133 
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linear and nonlinear exponential, 132-133 
response to noise, 133 
Filtration 
efficiency, 401 
Fixed-bed 
fluid dispersion, 529 
Flow 
annular, 351 
concurrent, 151 
control, 663 
main, 446 
Newtonian, 152-153 
pattern, 352-353 
plug, 571 
Poiseuille, 572 
radial component, 446 
rates, 565 
slip factor, 453 
stagnation, 637 
uniform, 514 
Flow system, 304 
Flow tube reactor 
experimental apparatus, 569 
mathematical model, 570 
sampling technique, 573 
wall deactivation, 574 
Fluid(s) 
fluidized beds, 144 
interstitial, 529 
mass transfer coefficient, 138 
Newtonian, 505 
power-law, 505 
properties, 93 
pure, 465-466 
velocity, 162, 171 
viscoelastic, 683 
Fluidized beds 
comparison of different models, 549 
heat transfer, 544 


G 


Gas 
absorption, 832 
backflow, 369 
chromatography, 209 
composition, 972 
effect of composition, 318 
leakage, 27, 29 
mixing, 186 
pressure, 28, 29, 370 
reaction, 191 
separation, 559, 883 
velocity, 192 
Gasification 
concentration, 491 
conversion profiles, 492 
Effectiveness factors, 490 
rate, 488 
single-char particle, 487 
steam, 488 
theory vs. data, 582-583 
typical model, 488 
Gas-liquid 
mass transfer coefficient, 192 
Gas-liquid- solid system 
fluid mechanical behavior, 314 
Graetz problem 
computation, 783 
physical situation, 780 
solution, 781 


H 


Heat 
conduction, 829 
generation, 754-756 
integration, 916 
principle of operations, 8 
problems, 4-7 
reaction, 727 


Heat exchange 
availability loss, 266 
Heat exchanger, 1, 60-66 
two-stream, 267 
Heat load, 2, 5 
Heat loss, 66 
Heat transfer, 20-21 
coefficients, 191, 457 
control, 18 
convection, 505 
laminar, 683 
mass transfer effect, 457 
microscopic, 458, 657 
unsteady, 536 
values, 759 
Heater 
heat transfer experiments, 546 
Hopper 
configuration, 297 
fluid pressure, 298 
Humidity 
breakthrough ratio, 628 
Hydrogenation 
acetone, 187 
acetylide, 188 
dinitrotoluene, 188 
nickel, 188 
propylene oxide, 189 
Hydrodesulfurization 
gas chromatographic analysis, 691 
processes, 690 


Isothermal 
rate equations, 520 
regression, 520 
Isotherms 
adsorption for methane, 619-621 
function, 633-634 
moisture, 629 
Isotropic turbulence, 555 


K 


Kinetic(s) 
control, 583 
dehydration on catalyst, 518 
different models, 183, 488 
effectiveness factor, 181 
equilibrium, 657 
experimental setup, 638-640 
mechanisms, 730 
parameters, 196 
reaction, 727 
substrate-inhibited, 948, 1020 
values, 99-100 

Knudsen number, 444, 657 

Kuwabara cell, 444 


L 


Laser Doppler velocimeter, 303 
Latent heat(s) 
compared values, 374 
modification of heat transfer effect, 461 
Liquid(s) 
ambivalence range, 52-54 
chemical potential measurements, 44-47 
coal liquids, 83, 85 
continuity, 92-93 
diffusion vs. correlation, 45, 48 
holdup correlations, 318 
liquid-liquid dispersions, 51 
liquid-liquid separation, 777 
membrane system, 1013 
mixing, 84 
non-ideal solutions, 49 
rotating, 394 
Liquid-full operation 
adsorption equilibrium constant, 715 
conditions, 712 
function, 714 
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Magnetic separation, 1041 
Marquardt’s algorithm, 518 
Mass transfer 
binary, 207 
catalytic reaction, 639 
coefficient, 1029 
control, 736 
dual flow, 667 
experiments, 640 
gas-to-particle, 946 
liquid-phase, 1034 
parameters, 160 
separation of mixtures, 663 
ternary, 205 
Melting 
compatibility, 746 
effect of subcooling, 831-832 
process, 744 
rate, 748 
velocity and temperature, 747 
Membrane column 
continuous, 560 
gas separation, 559 
measurement, 563 
Methanol 
cost of loss, 469 
fugacity and virial coefficients, 463-464 
solubility, 463 
Microemulsions 
theory, 212 
Micro-organisms 
applications, 808 
biochemical reactor, 802 
biomass concentrations, 807 
competition, 812 
mixed culture phenomena, 803 
stability analysis, 809 
theoretical background, 804 
Mineral(s) 
dissolution, 404 
distance of separation, 406 
mole balances, 407 
reaction fronts, 406-407 
system, 407 
Mixer-blender 
without heat effect, 240 
Mole fraction 
tar, 206 


Newtonian fluid 
flow, 757 
heat transfer, 759 
Newton-Raphson technique, 585 
Nonequilibrium 
adiabatic, 627 
theory, 597, 609 
Nucleation 
particle growth, 656 
rate for ash carryover, 659-662 
slag droplets, 655 
Nusselt number 
as function of time, 541 
asymptotic, 542 
calculation, 539 
external, 537 
pure convection, 505 


oO 

Oil ganglion 
coalescence, 435 
dispersion coefficients, 427 
dynamics, 427, 430, 433 
fission, 433 
mathematical formulation, 439 
mobilization and breakup, 421, 424-425 
quasistatic diformation, 431 
stochastic simulation, 422 
stranding coefficients, 427 
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Oxidation 
rate, 189 
189 
Oxygen 
profile at total reflux, 563-564 


Packed bed(s) 
application, 912 
dispersion, 686 
filter, 400 
heat transfer, 530 
idealized, 535 
wave character, 530 
Packed bed reactors 
dispersion, 275, 279 
evaluation of parameters, 279 
pulse responses, 277-278 
Particle(s) 
chain formation, 678 
diffusion, 686 
effect of size, 547 
entrained, 396 
fluxes, 447 
gravitational deposition, 700 
inertialess, 698 
influence of size, 494 
motion in freeboard region, 395 
size vs. travel time, 396 
trajectory, 931 
values of function, 699 
various residence time, 547 
Permeability 
absolute, 436 
cascade, 893 
measurements, 885 
rélative, 437 
Permeation 
selective, 881 
Photopolymerization 
experimental apparatus, 673 
photochemical initiation, 674 
use of catalysts, 672 
Pollutant(s) 
combustion, 856 
cost-effective treatments, 322 
formation, 855 
theoretical analysis, 323-325 
Polymerization 
photosensitized, 674 
plant, 228 
polymer solutions, 852 
Pore structure 
model development, 380 
optimal, 383 
Petersen models, 384 
values, 382 
Pore volume 
function, 409-410 
Porosity 
derivation, 579 
equations, 380-381 
Porous medium 
flow rate, 436 
formulation, 433 
model, 432 
volume, 579 
Prandtl numbers 
correlation development, 456 
effect, 457, 505-506 
heat transfer coefficient, 850 
Pressure 
build-up, 207 
density, 903 
drop, 151, 315-316 
effect, 210, 493 
excess, 475-476 
function, 469 
intensity, 574 
measurements, 884 
zero ratio, 562 


Pulse test 
input/output records, 306 
Pump 
centrifugal, 363 
McCabe-Thiele representation, 123-130 
open parametric, 120 
operating cycle, 122-123 
Pumping 
graphical solutions, 843-844 
one-column system, 840 
steady state separations factors, 846 
two-column systems, 841 
Pyrolysis 
benzene, 671 
coal, 209 
mass transfer, 205 
spherical particle 
yields, 209 


Q 
Quasilinearization 
algorithm, 670 
parameter for convergence, 671 


Random capillary model 
porous structure, 578 
Reactant, 480, 1020 
Reaction 
behavior under various conditions, 405 
first-order, 1004 
fluid-solid, 379 
homogeneous, heterogeneous, 185, 404 
particles, 185 
rate, 181 
reversible, 184 
stream, 61 
zero-order, 182 
zones, 406 
Reactor 
assembly, 62 
backmix and tubular, 134 
catalytic fluidized-bed, 139 
cocurrent run, 62, 66 
containment, 899 
control system, 305 
countercurrent operation, 65-66 
dynamics, 966 
failure, 1020 
gas-liquid, 157 
nuclear, 891 
parametric sensitivity, 66 
performance, 1026 
selection, 107-111 
slurry, 177 
thermocouples, 914 
Regression analysis 
critical velocity data, 556 
Reynolds number, 395 
evaluation of velocity, 819 
function of particle, 555 
liquid droplet, 538 : 
rigid particles, 820 Fe 
settling of suspension, 816 
values, 821 
Rotating fluidized bed 
fluid dynamic features, 391 


Ss 


Salt solution systems 
solution instability, 676 
stability parameters, 677 
Saturated properties 
compared values, 374 
Self-diffusion and -diffusivity 
coefficient, 387, 389 
correlation, 388 
values, 389 
Separators 
arrangement, 588-590 
Gauss elimination technique, 591 
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general model, 586 
interlinked, 587 
Sherwood number 

function of distance, 300 
Sieve plate 

column, 666 

mass transfer, 667 

periodic cycling, 668 
Sludge(s) 

compressibility and permeability, 472 

effect of funneling, 475 

thickening theory, 471 
Slurries 

concentration, 552 

pipeline flow, 550 
Slurry reactors 

dynamics, 198 

first-order reaction, 187 
Solid 

particles, 191, 546 
Solid-gas separation, 443 
Solid-liquid 

mass transfer coefficient, 194 
Solids flow 

friction factor correlation, 32-34 

measurement methods, 36 
Solubility 

change, 190 

methanol, 463 
Solutes 

diffusion-limited, 1017 

parameters, 313 
Solution 

vacancy solution, 82 


Solvent 
antisolvent agglomeration, 84 
dispersion of antisolvent, 88 
losses in absorption, 463, 469 

Sorption 
curves of CO,, 19 
kinetics, 1044 
volume and characteristics, 619 

Spray drying 
drag effects, 720 
operating procedures, 719 
volatiles effect, 722 

Sprue 
flow situation, 364 
gas pressure, 365, 369 
gas velocity, 365 

Steady-state 
control, 984 
discharge flow tube, 569 

measurement criteria, 249-251, 603 

multiple, 730 

optimization, 977 

photochemical initiation, 674 
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reconstruction, 253 
solutions, 612 
Stefan-Maxwell equation, 490 
Sulfur dioxide 
aqueous solutions, 597 
equilibrium theory, 596 
flux, 604 
nonequilibrium approximation, 598 
scrabbing, 600 
separation, 599 
transport, 594 
Surfactant 
concentration, 217-218, 1011 
effect, 1008 
film, 213 
in oil and water, 216 


Tar 


concentration, 208 
Temperature 
air, 856 
as function of time and angle, 571 
boiling point, 386-387 
constant, 329, 757 
critical, 343, 388 
dependence, 795 


development within and outside particle, 540 


dimensionless, 782-785 
distribution, 754, 766 
effect on rate expressions, 519, 732 
exhaust, 630 
function, 469, 749 
gradients, 191 
melting, 747 
optimal for reactors, 327 
rise, 760 
solidification, 744 
Thermal conductivity 
as function of molar volume, 523 
one-component systems, 388 
relationship, 524, 830 
temperature dependence, 523 
Thermal properties 
effect on heat transfer coefficient, 548 
Thermodynamic(s) 
analysis, 463 
availability analysis, 265 
basic, 214 
constraints, 107 
correlation, 82 
efficiencies, 268 
equilibrium, 482 
microemulsions, 212 
properties, 372 
values, 100-102 
Trickle beds 
gas-to-liquid mass transfer, 715 
operating conditions, 713 


Tube(s) 
circular plastic, 303 
construction test, 9-10, 435, 694 
electrical connections, 11 
flow, 165 
flow patterns in vertical, 346-349 
friction factor, 167 
geometrical parameters, 695 
mass transfer rate, 299 
pitot, 304 
position of objects, 300 
pulse dispersion, 14 
refractory, 855 


Vv 
Vapor 
condensable, 865 
continuity, 92 
moisture content, 867 
momentum, 92 
vapor-liquid separation, 777 
volume, 93 
Vapor préssure 
methanol, 469 
molecule density, 314 
Variables 
manipulated, 222, 978 
Velocity 
axial, 1038 
calibration, 569 
critical, 551-553, 556-557 
distribution, 392, 637, 766 
fluctuation, 555 
measurement, 326 
seriated unequal, 89-90 
space, 952 
turbulent flow in smooth pipe, 308 
Venturi jet scrubber 
characteristics, 283 
mass transfer coefficient, 284-285 
removal efficiency, 283 
schematic diagram, 283 
Viscosity 
dimensional analysis techniques, 386 
effect, 854 
low shear, 852 
solvent, 313 
suspension relative, 311-312 


Ww 
Wool 
drying, 631 
Z 
Zeolite 


adsorption, 510 
diffusivity vs. loading, 512-513 
kinetic data, 511 
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